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Description 



namrt^GfE-™^,! 0 f ,[ * ho 9 r fP hic P^tlng plate being imageable with an yttrium-aluminium- 
garnet (TtAG) laser producing incident laser radiation of a wave length at 1 ,06 urn 

Drintina tSImS^IS?^ ^ 8( ! m8ny options for l»»***«g an image useful for 
SSaJ^dl^ml ro!^ e ;? nS " SteP rei, ) forced ima98: 8 abstractive photo-polymer image; 
iSST^ d' 820 -"*' 0 reinforced Image; a subtractive photo-polymer on diazo image; an additive one- 

2 SSSS^IJS^ 3* ^ f ? Ubtr8 ? Ve di82 ° lm ^ e; Photo-polymer image reinTorcS 
SnvfSX^^T. 8nd tr " m . etal plates and resln P articles I" a diazo matrix. The image is 

^T^"^S 6 T Sm 8 ^ "* h 8 ' i9ht 86nSit,Ve material t0 UV " 9ht th ™ 9h 8 " 

printila £ for P mL C ™2!?„ n ^ in<i{>Stry t M S been Searching for 8 Spendable laser imagable lithographic 
SSiSSSlSS^Sl? Y i e8rS - "V" 8 n8W8paper indus »ry *e laser imagable plate would enable the 
£ T 1 °° Py J n 8 metropolitan center and to have it printed in a plant far removed from 

ml SrtfJSE aS?„ C ^ thi • T W be I 0 " 6 1" ! 8ate,lite prfntl " 9 p,ant 8itU8ted only a few miles from 
awav Si^S^f «»2 n ^ er ,nsta f^ e S' the printing plants would be located many thousands of miles 
■tlSESft^fi?" 8 ffb'^ments, among them small newspapers, have been interested in 
^3^th^2 0,, T^' d permit ! hem t0 e,im,nate their silver halide negatives. 
The ISSST^S 6 ? f"^ ,8 f r ,m8fla . ble plates today: electrostatic, ultraviolet, and infrared. 

larae^nVuSenl^v^fJf J?'** 8 ^ ,m89 , ed by - V6ry p0werful ' 9enarally Argon-Ion lasers which require 
SriSoe^t ?nd f ™ ' 88 W T, r C °° ling - Typfcal units are manufectured by EOCOM, a division of 
e£^«n£2?A . P° wered ^ some cases by lasers delivering as much as 18 watts of output 

^nSito^f^SfS^ 6 4-5 *^ totai 6pectrum ran0e nas been claime d. but present 

iffiJMf ^ ere 18 no oommercial unit performing at this energy level. 
m=w T^T 949 d,sclose s a method for making lithographic printing plates and the Drintina dates 
SS^tSSS^ST, a ' UmlniUm rf* -8 has an 8nodi < «oating P with a 9 welght 3 etTea S 3 EEKE 
«n 9 K ?*? com P° l, n d being sensitive to laser radiation, it is stated, that the aluminium 
£w££ J£?£Z e ? h *^ Chem i^" y ° r electmlytically before the anodic oxidation The 

S/n? The te b «™!S V 6 3 9 i m ' U ' 88 far 88 15 * hn with an °P tim «ni range of between 6 and 12 
&OT30^ndfiS?nf?S d , ^^en 'esere krypton lesers, heliunvcadmium lasers which emit 
E Th»« ic £° ?T' 8 TJL 88 ^ 0 * ,8S8rs emittinfl 81 8bout 10 ' 6 Pni or YAG lasers emitting at about 
Jotfon^tn^ 

El f l radl8t,on 18 1)8,1,9 ebsorbed and transferred into radiation of a longer wave-length. 
There is furthermore no statement, that the thickness of the anodic coating shall tohiS 

P^oToim^ 8nd there ,s 8180 no etatemUtL at hU SSS 

Absorbing material transferred into radiation of a longer wavelength by particles of an energy 

Drintin^^f™?.!^ 80 ^ 6 ! 8 "^ 8 ^™ 8888 for ^ Production of lithographic printing plates and the 
oS? P h° dUCed , 80C0 I d '?9 to this process, starting from an aluminium substrate, which can be 
5SS? . 8n , 0dic °» dat lon. This document is silent with respect to the thickness of the anodic 

Selickn^^ °! S re,atl0n8h,P b8tWe8n *• mCShS 

SenSvIn ShJuJ^TfRJ? 'fer means suggested emit radiation with a wave-length, which Is 
anlSnwrt to d.sclosed that the topography of the aluminium substrate shall trap 

any of Bn tnTrltZ^T 2° 8 I*"' 8 * 0 " * 8 ,on9er W8V ^ength and It is also not stated, that 

%£^"2W«^?S^™ ,n orderto «""■" anoth8r portio " °< * 8 la - 

po'E^.S^b^^ diS< iI 0Se m8kin9 8 printin9 p,at8 by laser transfer. On a 

rew^fan info^tin^fh, Cre 8 l" 8 *" 9 ^.energy absorbing particles like carbon black, in orderto 
cre^ed bv Sr KJ »n thi s poty^rfiin, porto^ of ^ ^ arfl b|aste(J due combusti 

traSfer the ± 8 • f, d,8clo f ^'.^et *e polyester film and the blasting effect can be used to 
DtateTh?* £ n« !? r mat8na ' t0 an elummium plate in order to make the aluminium plate a printing 
^fil^M^i^^'^T, 8 T 8p ? cmc t0 P°9 ra Phy end also a very specific anodic coating on 
SlS Zft S J UbStrate 18 8 b i re "toaraphic plate, and the product is variable in quality and 
^tor2? a ZSm U H ? ' 11,6 ^ength of laser radiation into longer wave-lengths. 
beginS TSfrt^^J"^^*"* 88 UV K9ht (32 °- 400 nm «" ,e ngth) or IR radiation 
S£2££Z2 ^?, nm in ^ e nfrared - At ener9y sources of "60 nm, diazo resins are unaffected. 

&7S7elte2£S f °" "I 1060 nm th8V 8re Unsuit8d for direct, y "neglns diazo sensitizS 
i uJt ! J rt of 1,18 Present invention to overcome this drawback. 

Ynriur^lumM^^T^rT" G0n W 88 , 8 '."hographic printing plate being imageable with an 
lompriX- Producing incident leser radiation of a wave length at 1,06 um. 
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a) a grained aluminium substrate having an anodic coating and topography for trapping and 
converting a substantial portion of said laser radiation into a radiation of a longer wave length, 

b) the anodic coating having a thickness between the said laser wave length of 1,06 Mm and 1,30 Mm 
thereby absorbing at least 50% of the said incident laser radiation, 

5 c) a further coating of a diazo resin being sensitive to actinic radiation, and 

d) particles of an energy absorbing material contained in at least one of the anodic coating and the 
diazo resin. 

The topography of the grained and anodized sheet is having such a structure that it traps and converts 
a substantial portion of incident radiation, for example, laser radiation, which passes through the organic 
to coating without substantially affecting same into radiation that will change the organic coating upon 
emerging from the light trap. Having a diazo resin as a photosensitive material, the converted radiation 
alters the solubility of the material and renders it ink loving. 

It is believed that the incident radiation passes through the diazo resin without changing this coating 
and is simultaneously absorbed by the anodic oxide coating and reflected by the underlying aluminium 
15 metal. What results is re-emergent longer wave radiation now in a form which will not pass through the 
diazo resin without changing it. Energy absorbing material in particle form, such as carbon black also 
absorbs incident radiation and re-radiates it at a longer wave length which will change the diazo resin. 

The present invention provides a grained and anodized, hydrophilic aluminium substrate having a 
grain configuration capable of internally trapping and reflecting laser radiation to increase its wave length 
20 and a diazo resin coating which becomes insoluble and ink loving upon exposure to actinic radiation such 
as UV light or heat but which is normally unaffected by and transparent to conventional laser radiation, e.g. 
1060 nm which is the output of a YAG laser. The grained substrate and the particulate energy absorbing 
material convert the laser energy (which would otherwise pass through the coating) to longer wave actinic 
energy, such as infrared energy of 4650 nm or more, which causes the laser struck areas to become 
25 insoluble and ink loving. 

A lacquer containing a cationic material can also be used to cover or patch holes in the laser struck 
image areas of the photosensitive coating if the laser ablates or removes portions of the image exposing 
the underlying substrate. 

It is possible to image diazo with a YAG laser where the grain is relatively deep relative to its width so 

30 as to internally trap the output of the YAG laser. Such lithographic substrates are characterized by high light 
absorption and the laser radiation bounces back and forth laterally within the valley of the grain as it is 
absorbed and remitted at progressively longer wave lengths. 

Diazo resins, although unaffected by light at wave lengths between 800 nm and 1060 nm have a very 
pronounced reaction to radiant energy in the infrared at 4650 nm or more. It is believed, that in the process 

35 of imaging, the YAG laser energy is degraded and its wave length becomes progressively longer as it is 
absorbed and re-radiated from the sidewalls of the grain. It is believed, that the diazo nitrogen-to-nitrogen 
bond is broken at the 4650 nm wave length. In other words, the effective wave length of the YAG laser is 
shifted from 1060 nm to 4650 nm and higher by creating an optical light trap mechanism using the 
sidewalls of the grain so the diazo resin sees the energy at its infrared sensitive peak of 4650 nm. 

40 The present invention provides a YAG-laser imagable, lithographic printing plate comprising a grained 
and anodized, hydrophilic (anionic and negatively charged) aluminium substrate coated with a 
photosensitive material which has its solubility characteristics altered when struck by actinic radiation but 
which is transparent to laser radiation. The grain configuration of the substrate and the combination of the 
grain and carbon black is capable of trapping, absorbing and reradiating the laser radiation to convert it 

45 into actinic energy which will alter the solubility of the photosensitive material. 

The substrate is grained and anodized aluminium which is preferably silicated to render it hydrophilic. 
Where the level of laser radiation is relatively high, ablation or removal of diazo in the imaged areas 
can be experienced. If this occurs, a lacquer or the like containing a cationic material can be used to cover or 
patch the ablation areas. 

so Most hydrophilic, lithographic substrates are known to have a negative charge. Removal of imaged 
diazo via ablation with a laser can create undesirable voids or holes exposing the negatively charged 
substrate in the imaged areas. This leads to voids in the imaged areas. These image voids can be 
illuminated by using cationic lacquers as detailed herein. 

A grained, anodized surface creates hills and valleys which are believed to absorb and re-radiate laser 
55 radiation at higher wave lengths to which the coatings are sensitive. US — A — 4 183 788 sets forth a 
preferred process for graining aluminium for use as lithographic substrate in the invention. 

One measure of a suitably grained and anodized substrate for use in the invention is absorption of 
energy at various wave lengths. The following table illustrates this: 

60 



65 
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Table I 

Percent Absorption of Energy 



No. Substrate 350 nm 600 nm 825 nm 1060 nm 



10 


1. 


s.D. Warren- 
grained and 
anodized 


3 


14 


27 


12 


16 . 


2. 


Omega-Ano- 
Coil grained 
ana anoaxzea 


33 


45 


52 


39 


20 


3. 


Advance Offset 
grained and 
anodized 


41 


3a 


50 


33 




4. 


No-grain- 
anodized 


16 


32 


50 


39 


25 


5. 


No grain- 
anodized 


2 


20 


48 


23 


30 


6. 


Grained and 
anodized 


59 


65 


75 


63 


35 


7. 


Delta-Ano- 
Coil 

grained and 
anodized 


60 


63 


73 


65 




8. 


Grained and 
anodized 


61 


67 


75 


64 


40 


9. 


Grained and 
anodized 


86 


80 


76 


79 



Absorption measurements were taken with a Perkin Elmer Model 330 Spectrophotometer with an 
45 integrating sphere for measuring light from diffused surfaces. 

A further measure of a suitably grained and anodized substrate is anodic coating weight and thickness. 
For example, the substrates set forth in Table I above have the following anodic coating weights and 
thicknesses: 

50 



55 



60 
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Table II 



5 Coating Thickness Coating Weight 

Substrate No. Jim grams per 

10 1. 0.7 1 # 40 - 1.55 

2. 0.5 1.40 - 1.71 

is 7. 0.85 1.86 - 1.94 

8. 1.30 2.79 

9. 1.30 3.10 
20 .10. (Alpha- 

Ano-Coil) 0.43 0.9 - 1.24 
11. (PSQ-Ano- 

Coil) 1.10 2.48 - 2.79 



25 



Suitable substrates can be characterized as having an anodic coating thickness between the wave 
length of the incident radiation and 1,30 Mm and an absorption of at least 40% and preferably more than 55 
to 60% of the incident radiation. This is demonstrated by the fact that substrates 1—5 and 10 did not 

30 consistently result in an acceptable printing plate following the procedures of Example 1 herein whereas 
substrates 6, 8, 9 and 11 consistently produced acceptable lithographic printing plates following Example 1 
herein. Substrates 6, 8, 9 and 11 are embodiments of the invention. 

The substrate for use in the lithographic printing plate according to the invention is grained and 
anodized aluminium which can be silicated to render it hydrophilic (US A 3 181 461, Fromson). A 

35 preferred material is brush grained, anodized and silicated aluminium (US A 4 183 788). 

The photosensitive material is a diazo resin having reactive sites which are capable of being chemically 
altered by actinic radiation to adhere to diazo resin to the hydrophilic substrates in the laser struck areas. 
Suitable diazo compounds are described. Inter alia, in US-Patents 2 063 631, 2 677 41 5, 2 679 498, 
3 050 502, 3 311 605, 3 163 633, 3 406 159 and 3 277 074. 

40 A suitable diazo resin for the present invention is the condensation product of 3-methoxy-4-diazo- 
diphenylamine and paraformaldehyde. Another suitable diazo resin is one commercially available from 
Fairmount Chemical Company designated Diazo Resin No. 4. 

To produce an imaged lithographic printing plate, a plate produced by coating a hydrophilic grained 
substrate with a photosensitive material such as diazo resin is first exposed via a laser, preferably a 

45 LogEscan YAG laser plate maker which operates at 1060 nm. 

The exposed plate is then developed. Where the diazo is insolubilized only in the image area, any 
suitable developer or lacquer-developer may be used. However, because the power output of a YAG laser 
can vary, it is possible that portions of the image will be removed during laser exposure to reveal, portions 
of the hydrophilic substrate. By using a cationic lacquer developer such as Black Diamond by Western Litho 

so or Graphic T by Samson these voids in the imaged areas are replaced by adherent resins. Alternatively, 
cationic surfactants such as aqueous quaternary ammonium salts can be applied first, followed by the 
application of a resin lacquer. The use of a cationic surfactant or lacquer-developer produces an image, 
portions of which are comprised of resin bonded to destroyed diazo and others comprised of resins bonded 
to negatively charged substrates via the positively charged cationic surfactants. 

55 An aqueous, anionic developer can be used to develop a plate if laser exposure converts diazo only to 
its insoluble state without removing portions of the image. If image removal occurs, a cationic lacquer- 
developer is used first and an anionic finisher can be used to remove any residual diazo that remains in the 
background of the plate (cf. US-Ar-4391 897 and US— A— 4 414 315). 

The following examples Illustrated the Invention and the manner in which it may be performed without 

60 limiting same in any manner: 

Example 1 

A coil of aluminium (Alloy 1110 — Alcoa) was brush grained in web form using an aqueous abrasive 
slurry containing alumina (A2 — Alcoa) according to US A - 4 183 788. After graining, the web was 
treated in a heated bath at 38°C of dilute sodium hydroxide, rinsed, dipped in an aqueous solution of 50% 
65 nitric acid, rinsed, anodized for 32 ampere-minutes to achieve an anodic coat weight of 0,22—0,25 
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milligrams alumina/cm 2 , rinsed, dipped in a bath of sodium silicate (3%), rinsed and dried. The grained, 
anodized, and silicated surface prepared in this manner is similar to substrate No. 11 in Table II above. 

Single page newspaper size plates were cut from the coil described above. Each plate was coated with 
a light sensitive coating having 

Water — 500 ccm 

Diazo (Fairmount Chemical Co. Diazo Resin) 42.0 grams 
Aquablak 115 (carbon black, Borden Chemical Co.) 84.50 grams. 

The plates were coated on a Talboys coater— 1 pass. The coated plate was placed in a Datrax 760 YAG 
• laser plate maker which is a YAG laser with an output of 8 or 9 watts of power, at 1060 nm (I.06 microns) 
and scanned for approximately 2 minutes at a scanning rate of 1000 lines per minute. The thus exposed 
plate was then placed in a Tasope automatic lacquering processor containing black non-ionic lacquer made 
by Fairmount Chemical Company. The imaged plate accepted laquer and ink readily. The plate from the 
processor has a strong black image. This plate was placed in a Goss metro press and 25,000 good copies 
were made with no apparent wear. 

Example 2 

A newspaper size plate was brush grained, anodized, silicated, coated and exposed to a laser as in 
Example 1 t 

The exposed plate is immersed in a 5% solution of sodium lauryl sulfate, rinsed and dryed. This plate 
will accept ink readily without further lacquering. 

Example 3 

A coil of aluminium (Alloy 1100) was brush grained, in web form, using an aqueous abrasive slurry 
containing alumina (T61, 325 mesh, Alcoa) according to US— A— 4 183 788. After graining, the web was 
treated by immersion in dilute caustic at 27°C. Next, the web was rinsed, treated with nitric, rinsed, 
anodized at 38 ampere-minutes in sulfuric acid, rinsed, silicated (3%), rinsed, and dried. This brush, 
grained, anodized, silicated substrate is similar to substrates Nos. 9 and 11 in Table I above. 
Newspaper size plates are cut from this coil and coated with the following coating composition: 

1800 ccm Diazo (prepared in Example 1) 
180 ml Aquablak G {Borden Chemical Co.) 
4.5 gr Malachite Green 
360 ml Isopropyl alcohol. 

The plates were coated in a three roll coater face up (Union Tool Company) — 1 pass. After coating, 
three (3) plates were exposed on a Datrax 760 Laser plate maker. These plates were then lacquered to 
produce a strong, black, adherent image. The plates were placed on a Goss Metropress and printed more 
than 50,000 good copies with no wear. 

Example 4 

A newspaper size plate was brush grained, anodized and silicated, coated and exposed as in Example 
1. This plate was then lacquered with Western Litho's Black Diamond lacquer containing a cationic 
material. A very intense adherent, abrasive resistant, black image resulted from this treatment. 

Example 5 

A newspaper size plate was brush grained, anodized, silicated, coated, and exposed as in Example 3. 
This plate was lacquered with Samson developer containing a cationic material made by Graphic Arts 
Technical and Consulting Services. As in Example 4, a very intense, adherent, abrasive resistant image 
appeared. 

Comparative Example 

A newspaper size plate was brush grained as in Example 1. After graining, the plate was treated in 
caustic at a higher temperature (49°C) than in Example 1. The plate was then rinsed, immersed in dilute 
nitric, rinsed, anodized in sulfuric acid for 18 ampere-minutes, rinsed, silicated, rinsed, and dried. This 
substrate is similar to substrate No. 2 in Table 1 above. The plate was sensitized as in Example 3 and 
exposed in a Datrax 760 Laser plate maker. Four (4) plates were exposed at 6, 7, 8 and 9 watts. These plates 
were lacquered with Fairmount lacquer. Non-acceptable image quality results on ail plates, 9 watts being 
better than 6 watts. When the same plates were lacquered with Western Black Diamond developer, better 
images at all power levels resulted, but they were still not functional as printing plates. 



6 
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Claims 

1. Lithographic printing plate being imageable with an yttrium-aluminium-garnet (YAG) laser 
producing incident laser radiation of a wave length at 1,06 Mm, comprising: 

5 a) a grained aluminium substrate having an anodic coating and a topography for trapping and 
converting a substantial portion of said laser radiation into a radiation of a longer wavelength, 

b) the anodic coating having a thickness between the said laser wavelength of 1,06 |im and 1,30 pm 
thereby absorbing at least 50% of the said incident laser radiation, 

c) a further coating of a diazo resin being sensitive to actinic radiation, and 

to d) particles of an energy absorbing material contained in at least one of the anodic coating and the 
diazo resin. 

2. Lithographic printing plate of claim 1, wherein said grained and anodized aluminium substrate is 
anionic and negatively charged. 

3. Lithographic printing plate of claim 1 developed with a developer containing a cationic material. 
tfi 4. Lithographic printing plate of daim 1 wherein the substrate is silicated and hydrophilic. 

5. Lithographic printing plate of claim 1 wherein the energy absorbing material is carbon black. 

6. Lithographic printing plate of claim 1 wherein the energy absorbing material is graphite. 

Patentansprche 

20 

1. Lithografische Druckplatte, die mit einem Yttrium-Aluminium-Granat-(YAG)-Laser belichtbar 1st, der 
eine auftreffende Laser-Strahlung mit einer WellenlSnge urn 1,06 urn erzeugt, mit: 

a) einem gekdmten Aluminiumsubstrat mit einer anodischen Schicht und einer Topografie fur das 
Einfangen eines wesentlichen Anteils der Laserstrahlung und fOr deren Umwandlung in eine Strahlung 

25 grdSerer Wellenlfinge, 

b) wobei die anodische Schicht eine Dicke hat, die zwischen der besagten WellenlSnge des Lasers von 
1,06 |im und 1,30 |im liegt und dadurch mindestens 50% der auftreffenden Laser-Strahlung absorbiert, 

c) einer weiteren Schicht aus einem Diazo-Harz, das gegenuber aktinischer Strahlung sensibilisiert ist, 

und 

30 d) Partlkeln aus einem Energie absorbierenden Material, die in mindestens einer der anodischen 
Schicht und der Diazo-Harz-Schicht enthalten sind. 

2. Lithografische Druckplatte nach Anspruch 1, bei der das gekdmte und anodisierte 
Aluminiumsubstrat anionfsch und negativ geladen ist / 

3. Lithografische Druckplatte nach Anspruch 1, die mit einem Entwickler entwickelt ist, der einen 
35 kationischen Stoff enthait 

4. Lithografische Druckplatte nach Anspruch 1, bei der das Substrat siiiziert und hydrophil ist. 

5. Lithografische Druckplatte nach Anspruch 1, bei der das Energie absorbierende Material Rufc ist. 

6. Lithografische Druckplatte nach Anspruch 1, bei der das Energie absorbierende Material Graft ist. 

40 Revendications 

1. Planche depression lithographique sur laquelle on peut former une image avec un laser ou grenat 
d'yttrium-aluminium (YAG) produisant un rayonnement laser incident d'une longueur d'onde de 1,06 Mm, 
comprenant: 

4S a) un substrat d'aluminium grains ayant un revdtement anodique et une topographic permettant de 
pi§ger et de transformer une partie notable de ce rayonnement laser en un ravonnement de longueur 
d'onde plus 6lev6e, 

b) le rayonnement anodique ayant une ipaisseur comprise entre cette longueur d'onde du laser de 
1,06 Mm et 1,30 Mm, absorbant ainsi au moins 50% de ce rayonnement laser incident, 
5 0 c) un revdtement suppl6mentaire d'une rSsine diazolque sensible au rayonnement actinique, et 

d) des particules d'une matidre absorbant I'dnergie contenues dans le rev§tement anodique et/ou dans 
la r6sine diazoique. 

2. Planche d'impression lithographique de la revendication 1, dans laquelle ce substrat d'aluminium 
grains et anodisg est aniontque et charg6 nggativement 

55 3. Planche d'impression lithographique de la revendication 1 d£velopp6e avec un r£v6lateur contenant 
une mati&re cationique. 

4. Planche d'impression lithographique de la revendication 1, dans laquelle le substrat est silicate et 
hydrophlle. 

5. Planche d'impression lithographigue de la revendication 1, dans laquelle la mati&re absorbant 
60 l'6nergie est du noir de carbone. 

6. Planche d'impression lithographique de la revendication 1, dans laquelle la mattere absorbant 
I'Snergie est du graphite. 
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